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(57) HsoOpeTCMMe othocmtcii k He<pTeA<>- 
euBatcDteit npot*mneHHOCTM m npeAHasHane- 
ho nn« penoirra o6caflH«x xohohh h hso- 



juiukh oOboahwbbhxcji npoflyKTHBWX unac- 
tob b soHe nep*opaunH. Hen* - ooeene- 
veKHe'aKOKOKW Marepnana nnacrup* . Ha 
rpyoax cnycxa»T rHAPaaiw . «e jaxe- 
pu c ynnoTwreiibHW^ sneneHTam h yc- 
Taaosneunifl Ma hhx nnacrupfc. 3otcm 
sepxHHft ropen «*m«*ro ytuiOTKHTWibHoro 
sneneHTa niAPaBi«Mecicoro naxepa pas- 
Menam HanpontB women rpa«iu« HHrep- 
B ana HerepMCTHMKOCTH. flraiMy nnacrupn 
BU«ucn«KiT no MirrexaTHiecKoA 45opMyne, 
npoMBOABT sanaxepoBxy ynnoTHHTenbHUX 
sneneHTOB naxepa b xowieBUX yiacrxax 
nnactwpB MpacBHpcHHennacmpii no bcch 
ARHUe nyTBH cosaam* MBOMTOinoro A*Bte— 
i mm B ynnoTHHTenbwix 3*eMenrax oaxepoB m 
B newaxepHoA sone. Taxoe pacnono.e- 
bhc nnacTHPH oOecnesHBaer coxpaHHocrb. 
ero h oOcaAHOfl xoiiohhm b MKTcpBanc, 

OCJiaCiieHHOM OTBepCTMBhW. 4 MJI. 
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HsoCpeTCMMe othochtc* x «e*TeAo6bi- 
Bawmefl npo»«mneHHocTH, a HMeHHO x 
cnocooan peMOHTa o6can»-x 
raxxe MSonHUKK O 6boahmb0«ixc« npoAyx 
thbhmx nnacroB b aone n2P«t»pauHH. 

Ue „b» h3o6pctchmb BBnaeTC o6ecne 
ueHHe 3KOHOMHM MaxepHana ™ acTt,P ?; 

Ha 4Mr. 1 HSOttpaxeH naxep caboch 
twfl nwaanHMecxHA (HPC) c ycxaHOBneH- 
^ «a Hen nnacTupen B TpaHcnopTHOM 
nono.eHH::. «a (ar. 2 - to me, np« _ 
aanaxepoBKe ero ynnoTHMTeiibKux wenm 
tob Ha n,«acTupe; Ha <t«r. 3 - to *e . 
np« npMxaTHH xoHUcrfcix yMacTXOB nnacT* 
or k oficaAHoft KonoHHe; Ha 4wr. «• 
to *e, "P« sasepmeHMH n P H*aTH« xoHue- 



bmx y««acTxoB h Ae*opMHpoBaHHM cpeAHe- 
ro ytacTKa nnacnip* ao xacanH« x. BHyr- 
peHHeft noBepxHoctbio oficaflHOfl koiiohhm. 

CnocoC ycraHOBiot nnacTbipH b hhtcp- 
aane HcrcpMeTHvjHocTH oCcflAHofl xonoH- 
wi peaiwayeTca cneAywpiM o6pasoM. 

Ha rHAPBBimiecxHft inaxep,, Bxntiwaw- 
Wfl BepxHHfl 1 h hkxhhh 2 ynnoTHHTenb- 
„ue 3JicMenTW, HexAy xoxopbi»« pa 9 MemeH 
RH^pepeKUManbHUfl w>anaH 3, ycraHaiuiH- 
VaeTcx mctbjijihmcckhA nnacTbipb 4, xo- 
Topufl <J«KCHpyeTCH Ha naxepe ynopaKH 5 
h 6. PaccTOHHwe wexAY ynnOTKHTenbHWMH 
sneMeHTaxH I h 2 ycTaHa»MiHBaeTC« b 
aasHCHHOCTH or AnHHW nnacrupH, ^ripe- 
neaeHHoro no 3 mhchmocth t h o6ec..eve- 
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nun fumuoro aaxptmix ynnoTKHTenbHbix 
Mtmntom I H 2 icoBUtBuw yqacricaMH 
nnacrwpx, 

Hmkm nnacTupx Bw&HpaeTc* b coot- 
bctctikh co cneAymeft shbhcmkoctwo 



r«e jymaa macrtipff, m; 

i 9 -» AHHHa HHTepBana HerepMeTM«iHoc^ 

TM OtScdAHOft XQQOHIU, M* t 

Anxaa ynnoTHHTenbHoro sjieneH- 



ra rHApatmtwecxoro naxepa, m; 
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P AuneBHe b niApaanMMecxKX na- 
* xepax npH npmtTHH xoHueBbtx 
jmacTxoa nnaCTwpK, Mlla; 
. L paccroffRHa ot ycTbfl cxboxhhu 
•Bp MpxKefi rpaKwnu HHTepBana 
BcrepMOTH^xHocm oOcjiaboh xo- 
noHm, m; 
S - NOAynb ynpyrocro MaTepKana 
Tpy<5, ua xoropux upomsbowt- 
cji cnyck nnacTup*» Mlla; ' 
C -OTHoneHHa HapyxBoro AHanerpa 
x BHyTpeHHexy TpyO, na xoto- 
pux rrpoH3BpxCHTCB cnycx ruiacTU- 

|U - .jcojWwmMiT Dyaccona xarepH- 
ana TpyO, ua roTopwx npoHSBo-. 
AHTC* cnycx nnacrbipa. 
Ilaxep c imactupeN A cnycx 3©tch " na 
xacocBD-xoKnpeccopKfcrx TpyOax (He no-. 
KBsaw) B oOcaoByn xonoHHy 1 x Hirrep- 
•any \ Q HcrepMCTHTOocrru , ocnaoncHBOKX .• 
OTBepcTHam 8* HkxhhA yruiofaHTenkHufl 35 
msmsht 2 ycTaaaajiHBaxrr Tax t urobu 
/«ro BcpxBHft Topeu Gun HanpoTRB HHXHeft 
rpaBHxpi MBTepaana 1 A , Uph stom paccro- 
bbmg xexAy rkxhmm TopqoM Bepxnero yn- 
. AOTHHTenBBoro an e Me Bra 1 h BepxneA *° 
rpaBHipf HBTepaana 1 0 coctbbmt Bennw 

ay a, paBKyx* 2 l^glcffi H y^™B*»*y» 

yAnuHeBMe Bacocao-xoxnpaccopBux rpy6 
npH ycTBHOBe nnacTwpx. Cosa&ot b naxe-** 
pa HqObrroqHoe AaaJieKHe nopanxa 2-3 Mlla 
m aanaxepoBUBaioT yruioTHHTeHNe ane Me fr- 
ill 1 h • 2 b xpHqeBUx y^acrrrax nnacTupa 
4 (<t»ir. 2). IIoBMnaioT A*anenne ■ naice- 
pe h f pacx«pB«T ero cnaiana ynnoTBU- >0 
TenbBUMH 3neMeuTa>ai 1 h 2 coot set crny- 
looote KOKueBbte yiacrxB luiacThtpx 
(4wr. 3). nocne iero OTxpusaeTca ah^t- 
^epeKUManbHb^ xnanau 3, npenaapHTenb- 
ko HacTpoeuifbtA Ha aanaHRoe naaneHHe, 55 
h paOoieA x,- axocTb» pacompaioT cpenHxno 
nacTb nnacTbrpa* AaaJietoie a naxepe no- 
BunajoT ao pacMeTH*oro t A 9 . c6ccnewHBa»- 
mero npMxaTae kokucbux yqacrxoB rmae- 



rap* naaneHHCM ? K$ npn jtom cpenuaa 
HacTb nnacTbipa b HHTepaane l € Ae^op- 
MfpycTCA pacweTHbiM AaaneKHeM 
A© icacaKHR c BHyTpcHKefl qoaepxHocTbio 
oGcaAHoft xonoHHb! ah* HCKmoyeHHH Happy- 
30K Ha HHTepsan 1 0 (4nr # A). B npoacc- 
ce ycTaHOBXH nnacrupb 4 anecTe c naxe- 
poM nfepenemaeTCfl OTHocMTenbiio Hirrep- 
Bana 1 0 oCcbahoA KOnOKKU Ha BeJIHWHy 
a/2 9 uo OnaroAapx Bid 6 op y b/shbm nnac- 
Twp« n cooTBeTCTByjomeA ero oph eHT bujmh 

nepCA yCTBHOBKOfl OTHOCHTenbHO KUXHCH 

rpaKHtyj HHTepsana 1 #> KOHueBbie yuacr- 
kh nnacTwpa t npHxaTwe x oOcaAHoft xo- 
noHBe, 6yoyT HaxOAHTbca bbc HHTepBana 
1 6 Ba paaHOM pacctohbkh a/2 ot coot- 
BeTeTByxcBtx cro rpanKu # taxoe pacnono- 
xeBRe nnacTbfpa oCecnewT coxpaBBocib 
ero H^o6caAHoft xonoumi b KKrepBanr., 
ocnaOjieBHOM orBepcTHBm ♦ 

* o p m y n a nso6p e >. k n 
CnocoO ycTaHOBXH mac-raja i, MBrep- 
aane HerepMCTH^HocTB oCcaflHoft xonoa- 
au t BxnjoHaxvQKH cnycx na TpyOax ntpr 
paBAH^ecKHx naxepoB c ynnoTBUTenbBbi- 
mh sneNe HT bmh m ycTaHoaneHHoro ua hhx 
nnacTHpa t aanaxepoary ynnoTHHTenbHux 
BneHeuTOB naxepa b xoHueBux ynacrxax 
nnacrwpa h pacmipeBKe nnacTwpH no 
Bceft AnKBe nyTew cosAamix uaOtiToquoro 
AaBJiBRHH b ynnoTHHTenbKbix sneHeutax 
naxepoa a b MexnaxapRoft soRe 9 o t n u- 
i * k n h ft e x Taw, irro, -c aenbio 
oCecne^teHHji skohomhh MaTepKana nnacrw- 
pa, nocne cnycxa- nnacTupa nepxwift to- 
pen HHxKero yjinoTHHTenbHoro 3Jie>«eHTa / 
rBApaaminecxoro naxepa pasHemaioT Ha- 
npoTHB HHXHeft rpaKMuu hhtcp Ban a He— 
repMeTHWHocTH t a AAHHy nnacTbipa du0k- 
pawr b odotsbtctbhm co cneAyxmefl sbbh- 

CHMOCTbJO 



me L - A/tHHa nnacTupa t n; 

- n/iHHa HHTepBana HerepHerHQ- 

HOCTH OOcaAHOA KOJIOHHbl, MJ 

1 » - AnHHa ynnoTHHTejibHoro 3neMeu- 
Ta rHApaanHHecKoro naxepa, m; 
« p - AaaneKHe b mpj> asnunecKHx na- 
xepax npH npKxarHH kohucbux a 
ywacTKOB nnacTbipa, Mlla; 

1 - paCCTOHHHe OT yCTbH CKBcCKMKU 

ao BepxHea rpaHHUbi HHTepBana 
HerepMCTHMHocTH o6caAHoA ko- 
noHHbt^ m; 

E - Monynb ynpyrocTH MatepHana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interv al of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 




where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

H is Poisson's r&tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval Iq of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval l 0 

P/(l-2^i) 

is the quantity a, equal to 2 , ^ , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 iMPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P] 
ensuring that the terminal portions of the patch are squeezed 




Page 4 



1601330 



1601330 



4 



by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is (he length of the patch, m; 

lo is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 



holes. 



Claim 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

jj is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 2 
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Fig. 3 



Fig. 4 
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